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Abstract 
Although much research has examined conscious use, which involves deliberate evaluation and decision 
making, we know less about automatic use, which occurs spontaneously with little conscious effort. The 
purpose of this study is to investigate the different underlying mechanisms of habitual usage and past 
usage in IS context. We tested the proposed hypotheses using 232 cross-sectional responses from actual 
users of Google search engine. Our results show that as individuals get into the habit of continuously 
using a system, the predictive power of evaluations on intention will be diluted. Consequently, the more 
usage is performed out of habit, the less cognitive planning is involved and the relationship between 
evaluations and intention weakens. In contrast, past behavior, though considered as an indicator or a 
proxy of habit, demonstrates a dissimilar mechanism from habit. We then discuss important findings that 
emerged from the study and suggest practical implications. 
Keywords: habit; self-perception; technology acceptance model (TAM) 
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Introduction 
Past IS research largely sought to explore how users come to adopt a particular IS (Venkatesh et al. 2003). Among these 
theories are the technology acceptance model (TAM) (Davis et al. 1989), the innovation diffusion theory (Moore and 
Benbasat 1991), the theory of reasoned action (TRA) (Fishbein and Ajzen 1975), and the theory of planned behavior 
(TPB) (Ajzen 1991). 
In addition to conscious evaluations and intention on users’ adoption or continuance usage of a particular IS, recently 
researchers have begun exploring subconscious, automatic predictors of behavior such as habit (Jasperson et al. 2005; 
Kim and Malhotra 2005; Kim et al. 2005; Limayem and Hirt 2003). Frequently performed behavior is said to become 
habituation over time (Kim and Malhotra 2005; Ouellette and Wood 1998) and habitual behavior will attenuate the 
amount of information acquired and utilized before the decision is made (Aarts et al. 1998). 
While IS adoption is just the first step towards overall IS success, persistent behavior is said to entail more complex 
characteristics than initial performance (Ronis et al. 1989). Therefore, to gain a deeper understanding of continued use, it 
is critical to examine how users’ evaluations and behavior evolve as they gain experience with the application (Kim and 
Malhotra 2005). As we know, there is no empirical evidence comparing the different mechanisms of habit and past use on 
evaluations and intention towards IS usage. In doing so it seeks to contribute to our growing understanding of how and to 
what extent IS habit and past usage influences the evaluations and intention of system usage. 
Below, we provide a brief literature review and propose our research model. Next, we describe survey procedures, data 
analysis, and results. Finally, we discuss the implications of our research findings. 
Theoretical background 
In this section, we present the theoretical foundations for this study. Specifically, we first describe the technology 
acceptance model (TAM) which is a reason-oriented framework. We then adopt the self-perception theory to be a 
conceptual backdrop for the influence of past use on user evaluations and intention. In addition, habit is the learned 
mental structure that links a situational cue and an action (Aarts and Dijksterhuis 2000; Verplanken et al. 1997) and refers 
to a repeated behavioral pattern that automatically occurs outside conscious awareness (Triandis 1977). 
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Technology Acceptance Model (TAM) 
Based on a review of the literature, much research on IT use assumes that IT use is rational behavior and thus is mainly 
driven by analytical, reflective, and deliberate cognitive processing (Jasperson et al. 2005; Seddon 1997). Among the 
intention-based models, TAM is considered as the most parsimonious and powerful theory for describing user acceptance 
of in formation systems (Lee and Lee 2003; Venkatesh and Morris 2000). According to TAM, IS usage behavior is 
predominately explained by behavioral intention which is formed as a result of conscious decision-making processes. 
Behavioral intention, in turn, is determined by two belief factors that are most salient in the context of IS adoption and 
use, namely, perceived usefulness and perceived ease of use. Perceived ease of use has a direct impact on perceived 
usefulness. 
Self-perception theory 
Determinants of specific behaviors are guided largely by a reasoned action approach that assumes that people’s behavior 
follows reasonably from their beliefs, attitudes, and intentions (Ajzen 2002). Having shed light on such causal analysis, a 
great deal of contemporary IS usage research concerning the influence of attitudes on behavior is conducted within this 
conceptual framework (Jasperson et al. 2005; Seddon 1997). 
On the contrary, the self-perception theory posits that people do not form specific evaluations on routine behavior until 
they are asked to do so. Therefore, it could be possible that influence can also flow from attitudes and behavior to beliefs. 
Melone  (1990) pointed out the common bias widely held by IS researchersዊ�behavior is completely determined by 
beliefs and attitudes. He drew upon reversed causal relationship from behavior to beliefs and attitudes. Also, Bajaj and 
Nidumolu (1998) have showed that past use itself could be a basis for the formation of user evaluations at a subsequent 
stage and demonstrated a positive feedback loop from past behavior to PEOU. In the most recent research, Kim and 
Malhotra (2005) evidenced that self-perception process seems to play an important role in the formation of judgments and 
intentions. 
Habit versus past behavior 
Limayem et al. (2003) defined IS habit as “the extent to which using a particular IS has become automatic in response to 
certain situations.” In a spontaneous processing mode, “individuals will not be sufficiently motivated to deliberate and 
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construct an attitude toward the behavior” (Fazio 1990). Recent research have demonstrated that past usage is the most 
powerful predictor of future usage (Kim et al. 2005; Venkatesh and Morris 2000). Kim et al.’s (2005) study pointed out 
that in a stable environment past use is likely to be a good proxy for the concept of habit and a reliable predictor of future 
use. They empirically demonstrated that when taken past use into account, the belief of behavior consequence on 
behavioral intention vanished. 
However, Verplanken (1994) and Aarts and Dijksterhuis (2000) argued that past behavior includes more than just habit. A 
series of intentional decisions might produce a pattern of past behavior similar to one produced by a series of habitual 
actions. Past behavior thus might be a product of the same processes as future behavior, including habit but also including 
intentional decisions, situational influences, and so forth (Klockner et al. 2003). Past behavior cannot be used as a 
predictor because past behavior itself might be determined by the same predictors as present and future behavior. In 
addition, it is important to consider habit as a psychological construct that has a number of facets, rather than simply 
defining habit as past behavioral frequency. The use of behavioral frequency as a measure of habit, valid as it might 
sometimes be, is clearly only a proxy for a true measure of habit strength. The self-report habit index (SRHI) was thus 
developed to measure this construct (Verplanken and Orbell 2003). One of the advantages of the SRHI is that the measure 
is not based on behavioral frequency estimates and may thus be used to monitor habit strength. 
IS continuous usage can be guided by conscious deliberation or by automatic reliance on well-established routines. From 
a reasoned action perspective, behavior is controlled by such cognitive factors as beliefs, attitudes, and intentions, no 
matter under the construction of effortful control or spontaneous activation (Ajzen 2002). In contrast, habituation 
perspective assumes that routinized behavior is under the direct control of stimulus cues and bypasses the formation of 
evaluations/intention (Kim et al. 2005). As noted before, past frequently performed behavior is assumed to become 
habituated. However, whether a frequently performed behavior has or has not habituated is an empirical question. 
Furthermore, habits are functional in obtaining certain goals or end-states (Verplanken and Aarts 1999). That is, behavior 
of interest that has positive consequences is more likely to be repeated, whereas negative consequences make repetition 
less likely. According to Gefen’s (2003) study, experienced online shoppers’ intentions to continue using a website that 
they last bought at depend not only on PU and PEOU, but also on habit, which alone can explain a large proportion of the 
variance of continued use of a website. Moreover, the explained variance indicated that habit may also be a major 
predictor of PU and PEOU among experienced users. Therefore, in the context of IS usage, using search engine itself may 
give rewards such as efficiency, quality and novelty and IS usage habits are created and maintained under the influence of 
reinforcement. 
Research model and hypotheses 




























Figure 1. Research Model and Hypotheses 
 
The proposed model is depicted in Figure 1. We consider TAM served as the theoretical backbone. TAM presumes that 
intention is formed as a result of conscious decision-making processes. The model specifies two belief factors that are 
most salient in the context of IS adoption and use, that is, perceived usefulness (PU) and perceived ease of use (PEOU). 
PU is defined as “the degree to which a person believes that using a particular system would enhance his or her job 
performance,” while PEOU refers to “the degree to which a person believes that using a particular system would be free 
of effort” (Davis 1989) . According to TAM, PEOU has a positive impact on PU, and subsequently both factors positively 
affect behavioral intention (BI) (Venkatesh and Davis 2000). We hypothesize: 
H1: Perceived usefulness is positively associated with behavioral intention. 
H2: Perceived ease of use is positively associated with behavioral intention. 
H3: Perceived ease of use is positively associated with perceived usefulness. 
 
According to self-perception theory (Bem 1972), individuals come to “know” their own attitudes, emotions, and other 
internal states partially by inferring them from observations of their own overt behavior and/or the circumstances in 
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which this behavior occurs. Consequently, in some stable situations people response to PEOU, PU, and BI by inferring 
from their usage: The more usage there is, the more favorable the user evaluations and the higher intention (Kim and 
Malhotra 2005; Melone 1990; Ouellette and Wood 1998). Therefore, we hypothesize: 
H4a: Past usage is positively associated with behavioral intention. 
H5a: Past usage is positively associated with perceived usefulness. 
H6a: Past usage is positively associated with perceived ease of use. 
 
Habit is a reliable predictor of usage behavior and is learned by repeated performance of behavior (Ajzen 1991; Kim and 
Malhotra 2005; Limayem and Hirt 2003; Venkatesh and Davis 2000). As a result, people who have developed a strong 
habit would have more opportunities and frequency to perform the behavior. Based on self-perception theory and the 
functionality of habit formation, we hypothesize: 
H4b: Habit is positively associated with behavioral intention. 
H5b: Habit is positively associated with perceived usefulness. 
H6b: Habit is positively associated with perceived ease of use. 
Research method 
Data Collection 
Searching information on the internet is a pervasive behavior. Because the study is primarily intended to understand the 
underlying mechanism of automatic use, search engine was deemed an appropriate target system. Specifically, we used 
Google search as our target application. 
We used the survey method to collect data. The respondents were recruited from internet with some rewards to complete 
the questionnaire. After 2 weeks web-based survey, we obtained a total of 232 valid and complete data sets. The 
demographic profiles of the respondents are summarized in Table 1. 
Table 1. Demographic Profiles of the Respondents 
Variables Categories Total (N=232) Statistics (%) 
Male 140 39.7 % Gender 
Female 92 60.3 % 
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Younger than 20 28 12.1 % 
21 ~ 25 years 77 33.2 % 
26 ~ 30 years 65 28.0 % 
31 ~ 35 years 36 15.5 % 
36 ~ 40 years 17 7.3 % 
41 ~ 45 years 4 1.7 % 
46 ~ 50 years 2 0.9 % 
Age 
51 years or older 3 1.3 % 
1 ~ 2 years 1 0.4 % 
2 ~ 3 years 5 2.2 % 
3 ~ 4 years 9 3.9 % 
4 ~ 5 years 15 6.5 % 
Internet 
Experience 
6 years or more 202 87.1 % 
Less than 3 months 18 7.8 % 
3 ~ 6 months 2 0.9 % 
6 ~ 12 months 15 6.5 % 
1 ~ 2 years 27 11.6 % 
2 ~ 3 years 40 17.2 % 
3 ~ 4 years 41 17.7 % 
Target system 
Experience 
5 years or more 89 38.4 % 
Measures 
Table 2 lists the measures used in this research. We used items that had been validated by prior research, but modified the 
wording of the questionnaire in order to fit this particular context of Google search usage. We adapted items for perceived 
ease of use, behavioral intention and use from Kim et al. (2005), perceived usefulness from Compeau and Higgins  
(1995). Habit was assessed using the measures from Limayem et al. (2003). Past use was measured by two self-reported 
items with respect to behavior frequency and usage time. The first item of behavioral intention was anchored with 
“unlikely” and “likely”, whereas the second item was anchored with “uncertain” and “certain”. All the other items were 
measured on a seven-point scale anchoring from “strongly disagree” to “strongly agree”. 
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Table 2. List of Measures 
Construct Item Source 





The interaction with (Google search) is clear and understandable. 
Interaction with (Google search) does not require a lot of mental effort. 
I find (Google search) easy to use. 
I find it easy to get (Google search) to do what I want it to do. 






When I use Google to search information, 
I will be better organized on searching what I want. 
I will increase my effectiveness on the search job. 
I will spend less time on searching what I want. 
I will increase the quality of searching consequences. 





Would you intend to use (Google search) in the next month? 
How certain are your plans to use (Google search) within the next month? 





On average, how frequently have you use (Google search) over the past one 
month? 
Seven categories were given for this item (1 = never; 2 = less than once a 
week; 3 = once a week; 4 = 2 or 3 times a week; 5 = a few times a week; 6 = 
about once a day; 7 = several times a day). 
On average, how much time do you spend each time using (Google search) 
over the past one month? 
Seven categories were given for this item (1 = less than 10 mins; 2 = 10 ~ 20 
mins; 3 = 20 ~ 30 mins; 4 = 30 mins ~ 1 hr; 5 = 1 ~ 1.5 hrs; 6 = 1.5 ~ 2 hrs; 7 
= 2 hrs or more) 









When I need to search information, 
I use (Google search) frequently. 
I use (Google search) automatically. 
I use (Google search) without having to consciously remember. 
It makes me feel weird if I do not use (Google search). 
I use (Google search) without thinking. 
It would require effort not to use (Google search). 
Using (Google search) belongs to my habit. 
Verplanken and Orbell 
(2003) 





I start use (Google search) before I realize I’m using it. 
I would find hard not to use (Google search). 
I have no need to think about using (Google search). 
Data Analysis and Results 
The analysis was conducted with PLS, which is capable of modeling latent constructs under conditions of non-normality 
and small to medium sample sizes (Chin, 1998). Tests of significance for all paths were performed using the bootstrap 
resampling procedure (Cotterman and Sann, 1992). The number of samples in the bootstrap procedure was set to 200 
(Chin et al., 2003). 
Reliability and Convergent Validity 
Table 3 represents information concerning the loadings of the measures of our research model. The composite reliability 
measures and the average variance extracted provided support for the reliability and convergent validity, with all 
reliabilities being greater than 0.70 and average variance shared between the construct and measures to be above 0.50, 
which is the recommended level (Chin 1998). 
Table 3. Construct Loadings, Composite Reliability and Average Variance Extracted 
Construct Item Mean Standard 
Loading 
Standard Error Composite Reliability Average Variance 
Extracted 
PEOU1 5.70 0.891 0.025 
PEOU2 5.73 0.930 0.018 
PEOU3 5.88 0.917 0.021 
Perceived 
Ease of Use 
(PEOU) 
PEOU4 5.77 0.925 0.016 
0.95 0.84 
PU1 5.32 0.846 0.027 
PU2 5.56 0.911 0.014 
Perceived 
Usefulness 
(PU) PU3 5.41 0.859 0.027 
0.92 0.76 
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PU4 5.40 0.873 0.026 
BI1 6.20 0.972 0.006 Behavioral 
Intention  
(BI) 
BI2 6.10 0.973 0.005 
0.97 0.95 
USE1 5.22 0.978 0.015 Past Use 
(USE) USE2 3.44 0.510 0.127 
0.73 0.61 
HA1 5.91 0.885 0.005 
HA2 5.74 0.950 0.004 
HA3 5.75 0.949 0.003 
HA4 4.93 0.838 0.004 
HA5 5.46 0.950 0.003 
HA6 4.74 0.612 0.007 
HA7 5.58 0.956 0.004 
HA8 5.58 0.965 0.004 
HA9 5.45 0.877 0.005 
Habit 
(HA) 
HA10 5.38 0.917 0.005 
0.97 0.80 
Discriminant Validity 
Discriminant validity can be accessed by comparing the shared variances between constructs with the average variance 
extracted from the individual constructs (Fornell and Larcker 1981). As shown in table 4, each construct shares greater 
variance with its own block of measures than with the other constructs representing a different block of measures. 
Table 4. Correlations between Constructs (Diagonal elements are square roots of the average variance extracted) 






Past Use Habit 
Perceived Ease 
of Use 
0.92     
Perceived 
Usefulness 
0.53 0.87    
Behavioral 0.58 0.51 0.97   




Past Use 0.40 0.29 0.57 0.78  
Habit 0.55 0.55 0.70 0.66 0.89 
Results 













































Figure 2. Results of Hypotheses Testing 
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Figure 2 presents the results of testing our research model using PLS analysis. The standardized estimated path effects are 
given along with the associated t-value. All significant paths (p<0.001) are indicated with an asterisks. 
 
Assessing the results in terms of path, we found that five of the six proposed hypotheses were supported in each model 
(Table 5). In model 1, perceived usefulness (H1) (coefficient = 0.235, t = 3.872, p < 0.001), perceived ease of use (H2) 
(coefficient = 0.308, t = 3.742, p < 0.001), and past use (H4a) (coefficient = 0.375, t = 5.96, p < 0.001) all had significant 
effects on behavioral intention, explaining 51.2% variance. Perceived ease of use (H3) (coefficient = 0.496, t = 6.452, p < 
0.001) had significant effect on perceived usefulness while past use (H5a) did not (coefficient = 0.08, t = 1.232, p > 0.05), 
explaining 28.9% variance. Past use (H6a) (coefficient = 0.402, t = 6.18, p < 0.001) had significant effect on perceived 
ease of use, explaining 16.1% variance. 
 
However, when past use was replaced with habit in model 2, perceived usefulness was no longer a determinant of 
behavioral intention (H1 not supported). Perceived ease of use (H2) (coefficient = 0.251, t = 3.391, p < 0.001), and habit 
(H4b) (coefficient = 0.521, t = 5.944, p < 0.001) explained 55.9% variance. Meanwhile, perceived ease of use (H3) 
(coefficient = 0.330, t = 4.477, p < 0.001) and habit (H5b) (coefficient = 0.367, t = 5.343, p < 0.001) had significant 
effects on perceived usefulness, explaining 37.7% variance. Habit (H6b) (coefficient = 0.549, t = 8.186, p < 0.001) had 
significant effect on perceived ease of use, explaining 30.2% variance. 
Table 5. Results of Hypotheses Testing 
Model 1 Model 2 
No. Path Path 
Coefficient 
Supported? No. Path Path 
Coefficient 
Supported? 
H1 PU->BI 0.235* Y H1 PU->BI 0.089 ns N 
H2 PEOU->BI 0.308* Y H2 PEOU->BI 0.251* Y 
H3 PEOU->PU 0.496* Y H3 PEOU->PU 0.330* Y 
H4a USE->BI 0.375* Y H4b Habit->BI 0.521* Y 
H5a USE->PU 0.08ns N H5b Habit ->PU 0.376* Y 
H6a USE->PEOU 0.402* Y H6b Habit ->PEOU 0.549* Y 
ns: non-significant, *: p<0.001 
Discussion and Conclusion 
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The purpose of this study was to investigate the different mechanisms under which the evaluations and continuance 
intention towards IS usage are influenced by past usage and habit. As shown in table 5, past use, distinct from habit, 
exerts different functionalities on the evaluations and relationship between evaluations and intention. 
 
This study has several implications. First of all, habit leads to “tunnel vision” (Verplanken and Orbell 2003) and 
attenuates the amount of information acquired and utilized before the decision is made (Aarts et al. 1998). Consistent with 
prior research (Ouellette and Wood 1998; Saba and Di Natale 1998; Trafimow 2000; Tyre and Orlikowski 1994), our 
findings support that if a person is in the habit of continuously using an IS, there would seem to be no need to perform the 
conscious planning assumed by any of the intentional behavior models. That is, for planned users both evaluations and 
past use are important for behavioral intention, while for habitual users it is the very habit that drives them to use IS and 
bypasses evaluations. 
 
Second, although past use has a significant influence on behavioral intention towards IS usage, evaluations significantly 
affect intention, however. That is, past use does not mean habituation, since habit is a psychological construct that has a 
number of facets rather than frequency of past behavior. Furthermore, behavior that has positive consequences is more 
likely to be repeated. Consequently, past use is supposed to positively affect evaluations. Contradicting such taken for 
granted idea, in our research the hypothesis was not supported. It is possible that the use of search engine involves not just 
operating the IS (physical task) to fulfill the searching job but also how to filter out undesired information from thousands 
of output (conceptual task) (Sun and Zhang 2006). As a result, information overloading reduces the evaluation of 
perceived usefulness. 
 
Put together, the study provides practitioners with important insights concerning the various underlying mechanisms of 
habit and past use. First, the evaluation-intention relationship is non-significant after controlling for habit, suggesting that 
with a strong habit, user behavior becomes less evaluative and less intentional. This improved understanding can help 
managers develop strategies for improvement that adequately address their company’s needs, through intervention 
strategies designed to trigger subconscious behavior change and encourage the development of the desired new usage 
habits. Future studies could investigate the role of implementation intentions (Gollwitzer 1993; Verplanken and Faes 
1999), changes of the environment, and interruption of the employees’ routines (Tyre and Orlikowski 1994). Second, past 
use is not a good and safe index for website managers to consider that they have caught customers’ hearts. Before the time 
when the frequently performed behavior is habituated, the customers may at will change their attitudes and intention to 
return to use the website again. 
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